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Description

[0001] Thisinvention relates to a process for the prep-
aration of 2-chloro-5-chloromethyl-1,3-thiazole. 2-Chlo-
ro-5-chloromethyl-1,3-thiazole prepared according to
the present invention is useful as a synthesis interme-
diate for agricultural chemicals, for example, as a syn-
thesis intermediate for hexahydrotriazine compounds
useful as insecticides (refer to Japanese Patent Publi-
cation No. HEI 6-776).

[0002] As a preparation process of 2-chloro-5-chlo-
romethyl-1,3-thiazole, known are (1) a process of react-
ing allyl isothiocyanate with chlorine (refer to Japanese
Patent Application Laid-Open No. SHO 63-83079) and
(2) a process of reacting 2-chloroallyl isothiocyanate
with a chlorinating agent (refer to Japanese Patent Ap-
plication Laid-Open No. HEI 4-234864).

[0003] The reaction described in the above process
(1) is however a markedly severe reaction which re-
quires a large excess amount of a chlorinating agent and
high temperature and in addition, plural byproducts are
formed together with the target product, that s, 2-chloro-
5-chloromethyl-1,3-thiazole so that this process is ac-
companied with the problem that 2-chloro-5-chlorome-
thyl-1,3-thiazole so obtained has low purity. On the other
hand, the process described in the above (2) is also ac-
companied with the problem that 2-chloroallyl isothiocy-
anate, which is a starting material, is not available at a
low cost. Accordingly, it is difficult to say that each of
these processes is an industrially excellent process for
the preparation of 2-chloro-5-chloromethyl-1,3-thiazole.
[0004] Inaddition, a process of heating 3-chloro-1-thi-
ocyanato-2-propene in dioxane is known as a process
for the preparation of 3-chloro-1-isothiocyanato-1-pro-
pene (refer to Journal f. prakt. Chemie. 322(4), 629
(1980)).

[0005] It is however known that the above process
has a low yield (refer to Comparative Example 2 which
will be described later) and dioxane which is used as a
solvent has carcinogenicity. Accordingly, it is difficult to
say that this process is industrially advantageous for the
preparation of 3-chloro-1-isothiocyanato-1-propene.
[0006] Furthermore, as a process for the preparation
of 3-chloro-1-thiocyanato-2-propene, a process of re-
acting 1,3-dichloropropene and potassium thiocyanate
in dimethyl sulfoxide is shown (refer to Journal f. prakt.
Chemie. 322(4), 629(1980)).

[0007] The above process however has a yield as low
as 47% (refer to Journal f. prakt. Chemie. 322(4), 629
(1980)) so that it is difficult to say that it is an industrially
advantageous process for the preparation of 3-chloro-
1-thiocyanato-2-propene.

[0008] With respect to the processes described in the
above (1) and (2), isolation and purification of 2-chloro-
5-chloromethyl-1,3-thiazole are carried out by distilla-
tion.

[0009] Since 2-chloro-5-chloromethyl-1,3-thiazole
has low thermal stability and its reflux ratio cannot be
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increased, 2-chloro-5-chloromethyl-1,3-thiazole puri-
fied by distillation has a low purity. It is difficult to say
that distillation is an excellent purification method for
2-chloro-5-chloromethyl-1,3-thiazole. Accordingly,
there is a demand for a purification method to obtain
2-chloro-5-chloromethyl-1,3-thiazole having a higher
purity.

[0010] An object of the present invention is to provide
an industrially advantageous process for preparing
2-chloro-5-chloromethyl-1,3-thiazole under mild condi-
tions using an easily-available and inexpensive starting
material without using a large excess amount of a chlo-
rinating agent.

[0011] Another object of the present invention is to
provide an industrially advantageous process for the
preparation of 3-chloro-1-isothiocyanato-1-propene ata
high purity and in a high yield.

[0012] A further object of the present invention is to
provide an industrially advantageous process for the
preparation of 3-chloro-1-thiocyanato-2-propene at a
high purity and in a high yield.

[0013] A still further object of the present invention is
to provide a process for the purification of 2-chloro-
5-chloromethyl-1,3-thiazole at a good purity.

[0014] In a first aspect of the present invention, there
is also provided a process for the preparation of 2-chlo-
ro-5-chloromethyl-1,3-thiazole, which comprises rear-
ranging 3-chloro-1-thiocyanato-2-propene in the pres-
ence of a salt of one or more than one metals selected
from the group consisting of metals belonging to Group
2A, Group 7A, Group 8 and Group 1B of the long-form
periodic table to obtain 3-chloro-1-isothiocyanato-1-pro-
pene; and reacting the 3-chloro-l-isothiocyanato-1-pro-
pene with a chlorinating agent.

[0015] In a second aspect of the present invention,
there is also provided a process for the preparation of
3-chloro-1-isothiocyanato-1-propene, which comprises
rearranging 3-chloro-1-thiocyanato-2-propene in the
presence of a salt of one or more than one metals se-
lected from the group consisting of metals belonging to
Group 2A, Group 7A, Group 8 and Group 1B of the long-
form periodic table.

[0016] In athird aspect of the present invention, there
is also provided a process for the preparation of 2-chlo-
ro-5-chloromethyl-1,3-thiazole, which comprises react-
ing 1,3-dichloropropene and a thiocyanate salt

(a) in the presence of water,

(b) in the presence of an organic solvent which is
water-soluble and has a boiling point of 150°C or
lower, or

(c) in an organic solvent in the presence of a phase
transfer catalyst, to obtain 3-chloro-1-thiocyanato-
2-propene; rearranging the 3-chloro-1-thiocyanato-
2-propene in the presence of a salt of one or more
than one metals selected from the group consisting
of metals belonging to Group 2A, Group 7A, Group
8 and Group 1B of the long-form periodic table to
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obtain 3-chloro-1-isothiocyanato-1-propene; and
reacting the 3-chloro-1-isothiocyanato-1-propene
with a chlorinating agent.

[0017] In a fourth aspect of the present invention,
there is also provided a process for the preparation of
3-chloro-1-isothiocyanato-1-propene, which comprises
reacting 1,3-dichloropropene and a thiocyanate salt

(a) in the presence of water,

(b) in the presence of an organic solvent which is
water-soluble and has a boiling point of 150°C or
lower, or

(c) in an organic solvent in the presence of a phase
transfer catalyst, to obtain 3-chloro-1-thiocyanato-
2-propene; and rearranging the 3-chloro-1-thiocy-
anato-2-propene in the presence of a salt of one or
more than one metals selected from the group con-
sisting of metals belonging to Group 2A, Group 7A,
Group 8 and Group 1B of the long-form periodic ta-
ble.

[0018] In a fifth aspect of the present invention, there
is also provided a process for the preparation of 3-chlo-
ro-1-thiocyanato-2-propene, which comprises reacting
1,3-dichloropropene and a thiocyanate salt

(a) in the presence of water,

(b) in the presence of an organic solvent which is
water-soluble and has a boiling point of 150°C or
lower, or

(c) in an organic solvent in the presence of a phase
transfer catalyst.

[0019] Each of the preparation processes of the
present invention will hereinafter be described specifi-
cally.

Process 1

A process to obtain 3-chloro-1-thiocyanato-2-propene
by reacting 1,3-dichloropropene and a thiocyanate salt

[0020]

(a) in the presence of water,

(b) in the presence of an organic solvent which is
water-soluble and has a boiling point of 150°C or
lower, or

(c) in an organic solvent in the presence of a phase
transfer catalyst:

[0021] Examples of the thiocyanate salts include al-
kali metal salts such as sodium thiocyanate and potas-
sium thiocyanate; alkaline earth metal salts such as cal-
cium thiocyanate and magnesium thiocyanate; and am-
monium thiocyanate. Among them, sodium thiocyanate
is preferred. It is desired that the thiocyanate is used in
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an amount of 1.0 to 1.5 moles per mole of 1,3-dichloro-
propene.

Process 1-(a)

In the case where 1,3-dichloropropene and a
thiocyanate salt are reacted in the presence of water:

[0022] It is preferred that the amount of water which
is allowed to exist in the reaction system is 0.5 to 10
times the weight of 1,3-dichloropropene, with 0.5 to 2.0
times being more preferred.

[0023] The reaction can be performed in the presence
of a phase transfer catalyst. Examples of the catalyst
include quaternary ammonium salts and quaternary
phosphonium salts. Among them, tetraalkylammonium
halides such as tetramethylammonium chloride, ben-
zyltrimethylammonium chloride and tetrabutylammoni-
um chloride are preferred. It is desired that the phase
transfer catalyst is used in an amount of 0.001 to 0.01
mole per mole of 1,3-dichloropropene.

[0024] The reaction can be performed either in the
presence of a solvent or without a solvent. No particular
limitation is imposed on the solvent insofar as it does
not adversely affect the reaction. Examples include hy-
drocarbons such as benzene, toluene, hexane, heptane
and octane; halogenated hydrocarbons such as dichlo-
romethane,  chloroform,  carbon tetrachloride,
1,2-dichloroethane and 1,1,2,2-tetrachloroethane; and
ethers such as diethyl ether, diisopropyl ether and
dimethoxyethane. It is preferred that the solvent is used
in an amount of 0.5 to 10 times the weight of 1,3-dichlo-
ropropene, with 1.0 to 2.0 times being more preferred.
[0025] The preferred reaction temperature falls within
a range of from 0°C to 150°C, with 20°C to 80°C being
more preferred. The reaction time differs depending on
the reaction conditions, however, 1 to 4 hours are gen-
erally suitable.

Process 1-(b)

In the case where 1,3-dichloropropene and a
thiocyanate salt are reacted in the presence of an
organic solvent which is water-soluble and has a boiling
point of 150°C or lower:

[0026] In the case where an organic solvent which is
not water-soluble is used singly, 3-chloro-1-thiocyanato-
2-propene cannot be obtained in a high yield (refer to
Comparative Example 1 which will be described in lat-
er). In addition, when an organic solvent which has a
boiling point higher than 150°C, for example, dimethyl
sulfoxide (having a boiling point of about 160°C) is used
singly, the yield of the target product is as low as 47%
(refer to Journal f. prakt. Chemie. 322(4), 629(1980)).

[0027] Examples of the organic solvent which is wa-
ter-soluble and has a boiling point of 150°C or lower in-
clude nitriles such as acetonitrile and propionitrile; alco-
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hols such as methanol, ethanol and propanol; and ke-
tones such as acetone. These solvents may be used in
combination. It is more preferred that the boiling point
of the solvent is 100°C or lower. It is preferred that the
solventis used in an amount of 0.5 to 10 times the weight
of the thiocyanate salt, with 1.0 to 2.0 times being more
preferred.

[0028] The reaction temperature preferably ranges
from 0°C to 150°C, with 20°C to 80°C being more pre-
ferred. The reaction time differs depending on the reac-
tion conditions, however, the reaction time of 1 to 4
hours is generally suitable.

Process 1-(c)

In the case where 1,3-dichloropropene and a
thiocyanate salt are reacted in an organic solvent in the
presence of a phase transfer catalyst:

[0029] No particular limitation is imposed on the or-
ganic solvent usable in the present invention insofar as
it does not adversely affect the reaction. Examples in-
clude hydrocarbons such as benzene, toluene, hexane,
heptane and octane; halogenated hydrocarbons such
as dichloromethane, chloroform, carbon tetrachloride,
1,2-dichloroethane and 1,1,2,2-tetrachloroethane;
ethers such as diethyl ether, diisopropyl ether, dimeth-
oxyethane and tetrahydrofuran; ketones such as ace-
tone, methyl ethyl ketone and cyclohexanone; nitriles
such as acetonitrile and propionitrile; alcohols such as
methanol, ethanol and propanol; and dimethyl sulfoxide.
It is preferred that the organic solvent is used in an
amount of 0.5 to 10 times the weight of the thiocyanate
salt, with 1.0 to 2.0 times being more preferred. Alterna-
tively, it is also possible to use 1,3-dichloropropene,
which is a reaction substrate, in an excess amount in
order to let it serve as a solvent in addition.

[0030] Such a reaction is carried out in the presence
of a phase transfer catalyst. The use of the phase trans-
fer catalyst makes it possible to prepare 3-Chloro-1-thi-
ocyanato-2-propene in a high yield. For example, in the
case where dimethyl sulfoxide is used as a solvent, if
the phase transfer catalyst is not employed, the yield is
47%, while it rises even to 70% by the use of the phase
transfer catalyst (refer to Journal f. prakt. Chemie. 322
(4), 629(1980) and also Example 8 which will be de-
scribed later). When diisopropyl ether is used as a sol-
vent, reaction hardly proceeds without the use of the
phase transfer catalyst, but the yield rises even to 82%
by the use of the phase transfer catalyst (refer to Exam-
ple 6 and Comparative Example 1 which will be de-
scribed later).

[0031] Examples of the phase transfer catalyst in-
clude quaternary ammonium salts and quaternary phos-
phonium salts. Among them, tetramethylammonium
chloride, tetraethylammonium chloride, tetrabutylam-
monium chloride and benzyltrimethylammonium chlo-
ride are preferred. It is generally suitable that the phase
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transfer catalyst is used in an amount of 0.001 to 0.01
mole per mole of 1,3-dichloropropene.

[0032] The reaction temperature preferably falls with-
in a range of from 0°C to 150°C, with a range of from
20°C to 80°C being more preferred. The reaction time
differs depending on the reaction conditions but that of
1 to 4 hours is generally suitable.

[0033] The isolation and purification of 3-chloro-1-thi-
ocyanato-2-propene from the reaction mixture are ef-
fected in a manner known per se in the art. For example,
after being cooled, the reaction mixture is extracted with
an organic solvent such as toluene, diethyl ether, meth-
ylene chloride, ethyl acetate or the like. The extract is
then washed with saturated saline, dried and concen-
trated under reduced pressure. The resulting concen-
trate is then isolated and purified by distillation under
reduced pressure or chromatography or the like means.
Alternatively, 3-chloro-1-thiocyanato-2-propene can be
provided for the subsequent reaction without being iso-
lated and purified from the reaction mixture.

[0034] Incidentally, 1,3-dichloropropene which is em-
ployed as a starting material is mass produced as an
insecticide so that it is easily available at a low cost.

Process 2

A process to obtain 3-chloro-1-isothiocyanato-
1-propene by rearranging 3-chloro-1-thiocyanato-
2-propene in the presence of a salt of one or more than
one metals selected from the group consisting of metals
belonging to Group 2A, Group 7A, Group 8 and Group
1B of the long-form periodic table:

[0035] Examples of the metal salt usable in such are-
action include salts of a metal belonging to Group 2A,
Group 7A, Group 8 or Group 1B of the long-form periodic
table. Examples of the metal belonging to Group 2A in-
clude magnesium, calcium and barium; those of the
metal belonging to Group 7A include manganese; those
of the metal belonging to Group 8 include iron, ruthe-
nium, cobalt, rhodium, nickel, palladium and platinum;
and those of the metal belonging to Group 1B include
copper, silver and gold.

[0036] These metals are used in the form of a metal
salt. Examples of the metal salt include halides such as
chloride, bromide and iodide; inorganic salts such as
sulfate, nitrate, phosphate, hydroxide, carbonate and
thiocyanate; organic salts such as acetate, benzoate
and acetylacetonate; and oxides.

[0037] Specific examples of the metal salt include
magnesium salts such as magnesium chloride, magne-
sium bromide, magnesium sulfate, magnesium oxide
and magnesium acetate; manganese salts such as
manganese chloride; iron salts such as ferrous (or ferric)
sulfate and ferrous (or ferric) nitrate; ruthenium salts
such as ruthenium chloride; cobalt salts such as cobalt
chloride, cobalt bromide, cobalt sulfate and cobalt ace-
tate; nickel salts such as nickel chloride and nickel bro-
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mide; palladium salts such as palladium chloride and
palladium acetate; and copper salts such as copper (l)
chloride, copper (Il) chloride, copper sulfate, copper thi-
ocyanate, copper (I) oxide, copper (ll) oxide, copper ac-
etate and copper acetylacetonate. A better yield can be
obtained when magnesium chloride, cobalt chloride or
copper (lIl) chloride is used among the above-exempli-
fied metal salts. These metal salts can be used either
singly or in combination.

[0038] Itis preferred that the metal salt is used in an
amount falling within a range of from 0.01 to 0.1 mole
per mole of 3-chloro-1-thiocyanato-2-propene.

[0039] Such areaction can be carried out either in the
presence of a solvent or without a solvent. No particular
limitation is imposed on the solvent to be employed in-
sofar as it does not adversely affect the reaction. Exam-
ples include hydrocarbons such as toluene, xylene, hex-
ane, heptane and octane; halogenated hydrocarbons
such as dichloromethane, chloroform, carbon tetrachlo-
ride, 1,2-dichloroethane and 1,1,2,2-tetrachloroethane;
ethers such as diethyl ether, diisopropyl ether and
dimethoxyethane; nitriles such as acetonitrile and pro-
pionitrile; and amides such as dimethyl formamide. It is
preferred that the solvent is used in an amount of 1 to
50 times the weight of 3-chloro-1-thiocyanato-2-pro-
pene, with 4 to 20 times being more preferred.

[0040] The reaction temperature preferably falls with-
in a range of from 0°C to 200°C, with a range of from
100°C to 150°C being more preferred. The reaction time
differs depending on the reaction conditions but that of
0.5 to 5 hours is generally suitable.

[0041] The isolation and purification of 3-chloro-1-iso-
thiocyanato-1-propene from the resulting reaction mix-
ture are carried out in a manner known per se in the art.
Described specifically, after cooling the reaction mix-
ture, the metal salt is removed therefrom by filtration.
The filtrate is then concentrated under reduced pres-
sure. The resulting concentrate is then isolated and pu-
rified by distillation under reduced pressure or chroma-
tography or the like means. Alternatively, 3-chloro-1-iso-
thiocyanato-1-propene can be provided for the subse-
quent reaction without isolation and purification from the
reaction mixture.

Process 3

A process to obtain 2-chloro-5-chloromethyl-
1,3-thiazole by reacting 3-chloro-1-isothiocyanato-
1-propene with a chlorinating agent:

[0042] Such areaction can be carried out either in the
presence of a solvent or without a solvent. No particular
limitation is imposed on the solvent to be employed in-
sofar as it does not adversely affect the reaction. Exam-
ples include halogenated hydrocarbons such as dichlo-
romethane, chloroform, carbon  tetrachloride,
1,2-dichloroethane and 1,1,2,2-tetrachloroethane; hy-
drocarbons such as benzene, toluene, hexane, heptane
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and octane; ethers such as diethyl ether, diisopropyl
ether, tetrahydrofuran, dioxane and dimethoxyethane;
nitriles such as acetonitrile and propionitrile; amides
such as dimethylformamide; and dimethyl sulfoxide. It
is preferred that the solvent is used in an amount of 0.5
to 10 times the weight of 3-chloro-1-isothiocyanato-
1-propene, with 0.5 to 2.0 times being more preferred.
[0043] As the chlorinating agent to be employed for
the reaction, chlorine or a compound which emits chlo-
rine under the reaction conditions, for example, sulfuryl
chloride can be used. From the viewpoint of the yield,
sulfuryl chloride is preferred. It is preferred that the chlo-
rinating agent is used generally in an amount falling
within a range of from 1.0 equivalent to 1.5 equivalents
relative to 3-chloro-1-isothiocyanato-1-propene. In the
case where chlorine is used as the chlorinating agent,
on the other hand, it is possible to introduce a chlorine
gas directly into the reaction system or to use chlorine
dissolved in a solvent. As such a solvent, the above-
exemplified ones can be used.

[0044] The reaction temperature preferably falls with-
in a range of from -20°C to 150°C, with a range of from
0°C to 60°C being more preferred. The reaction time
differs depending on the reaction conditions but that of
1 to 4 hours is generally suitable.

[0045] InProcess 3, itis preferred to use trans-3-chlo-
ro-1-isothiocyanato-1-propene as a starting material in
consideration that the use of it makes it possible to pro-
vide the target compound in a high yield. Trans-3-chlo-
ro-1-isothiocyanato-1-propene can be obtained by dis-
tilling and separating 3-chloro-1-isothiocyanato-1-pro-
pene which is a mixture of a cis-form and a trans-form.
The cis-form separated here can be converted into the
trans-form by isomerization. Alternatively, it is possible
to use a mixture of the cis-form and trans-form of 3-chlo-
ro-1-isothiocyanato-1-propene as the starting material
without isolating the trans-form in advance and to carry
out the reaction of the present invention while isomeriz-
ing the cis-form into the trans-form. The cis-form can be
isomerized into the trans-form in the presence of a cat-
alyst generally used for the isomerization of a double
bond. Examples of such a catalyst include iodine; thiols
such as thiophenol; and Lewis acids.

[0046] Incidentally, the use of magnesium chloride as
a metal salt in the reaction of Process 2 makes it possi-
ble to provide trans-rich 3-chloro-1-isothiocyanato-
1-propene and is therefore preferred.

[0047] The isolation and purification of 2-chloro-
5-chloromethyl-1,3-thiazole from the reaction mixture
so obtained are carried out in a manner known per se
in the art. Described specifically, after being cooled, the
reaction mixture is poured in an alkaline aqueous solu-
tion such as sodium bicarbonate, sodium carbonate or
sodium hydroxide. The resulting mixture is extracted
with chloroform or the like. The extract is washed with
water, dried and then concentrated under reduced pres-
sure. The concentrate is then isolated and purified by
chromatography or the like means.
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EXAMPLES

[0048] The present invention will hereinafter be de-
scribed more specifically by examples. It should howev-
er be borne in mind that the present invention is not lim-
ited to or by the following examples.

Process 1

Example 1

[0049] In 250 mlof water, 200 g of sodium thiocyanate
were dissolved. To the resulting solution, 250 g of
1,3-dichloropropene and 2.5 g of tetrabutylammonium
chloride were added, followed by heating at 60°C for 3
hours. The reaction mixture was cooled down to room
temperature and poured in 200 ml of water, followed by
extraction with 500 ml of xylene once. The organic layer
was washed with 500 ml of saturated saline, dried over
anhydrous sodium sulfate and then concentrated under
reduced pressure. The concentrate was subjected to
distillation under reduced pressure, whereby 258.0 g of
3-chloro-1-thiocyanato-2-propene were obtained.

Yield: 84.1%

Purity: 98.1%

Boiling point: 83-88°C / 5 mmHg
TH-NMR spectrum (CDCl3) §:

3.59(d,J=7.8Hz,(trans)), 3.80(d.J=7.0Hz,(cis)),
6.04(dt,J=7.0Hz,7.0Hz,(cis)),
6.06(dt,J=14.0Hz,7.8Hz,(trans)),
6.39(d,J=14.0Hz,(trans)), 6.42(d,J=7.0Hz,
(cis)).

Example 2

[0050] In 250 mlof water, 200 g of sodium thiocyanate
were dissolved. To the resulting solution, 250 g of
1,3-dichloropropene were added, followed by heating at
60°C for 6 hours. The reaction mixture was cooled down
to room temperature and poured in 200 ml of water, fol-
lowed by extraction with 500 ml of xylene once. The or-
ganic layer was washed with 500 ml of saturated saline,
dried over anhydrous sodium sulfate and then concen-
trated under reduced pressure. The concentrate was
subjected to distillation under reduced pressure, where-
by 241.8 g of 3-chloro-1-thiocyanato-2-propene were
obtained.

Yield: 78.6%
Purity: 97.8%
Boiling point: 84-88°C / 5 mmHg

Example 3

[0051] In 12 ml of acetonitrile, 2.14 g of sodium thio-
cyanate were dissolved. To the resulting solution, 2.66
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g of 1,3-dichloropropene were added, followed by heat-
ing for 3 hours at the reflux temperature (80-82°C) of
acetonitrile. The reaction mixture was cooled down to
room temperature and acetonitrile was distilled off under
reduced pressure. After the addition of 20 ml of water to
the residue, the resulting mixture was extracted twice
with 20 ml of ethyl acetate. The organic layer was
washed with 20 ml of saturated saline, dried over anhy-
drous sodium sulfate and then concentrated under re-
duced pressure. The concentrate was then purified by
distillation under reduced pressure, whereby 2.89 g of
3-chloro-1-thiocyanato-2-propene were obtained.

Yield: 88.4%
Purity: 98.1%
Boiling point: 83-88°C / 5 mmHg

Example 4

[0052] In 12 ml of methanol, 2.14 g of sodium thiocy-
anate were dissolved. To the resulting solution, 2.66 g
of 1,3-dichloropropene were added, followed by heating
for 3 hours at the reflux temperature (64-66°C) of meth-
anol. The reaction mixture was cooled down to room
temperature and methanol was distilled off under re-
duced pressure. After the addition of 20 ml of water to
the residue, the resulting mixture was extracted twice
with 20 ml of ethyl acetate. The organic layer was
washed with 20 ml of saturated saline, dried over anhy-
drous sodium sulfate and then concentrated under re-
duced pressure. The concentrate was then purified by
distillation under reduced pressure, whereby 2.86 g of
3-chloro-1-thiocyanato-2-propene were obtained.

Yield: 87.6%
Purity: 98.2%
Boiling point: 84-88°C / 5mmHg

Example 5

[0053] In 12 ml of acetone, 2.14 g of sodium thiocy-
anate were dissolved. To the resulting solution, 2.66 g
of 1,3-dichloropropene were added, followed by heating
for 5 hours at the reflux temperature (55-58°C) of ace-
tone. The reaction mixture was cooled down to room
temperature and acetone was distilled off under re-
duced pressure. After the addition of 20 ml of water to
the residue, the resulting mixture was extracted twice
with 20 ml of ethyl acetate. The organic layer was
washed with 20 ml of saturated saline, dried over anhy-
drous sodium sulfate and then concentrated under re-
duced pressure. The concentrate was then purified by
distillation under reduced pressure, whereby 2.72 g of
3-chloro-1-thiocyanato-2-propene were obtained.

Yield: 83.1%
Purity: 97.9%
Boiling point: 83-88°C / 5mmHg
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Example 6

[0054] To 12 ml of diisopropyl ether, 2.14 g of sodium
thiocyanate, 2.66 g of 1,3-dichloropropene and 33 mg
of tetraethylammonium chloride were added. The result-
ing mixture was heated for 3 hours at the reflux temper-
ature (68-70°C) of diisopropyl ether. The reaction mix-
ture was cooled down to room temperature and the salts
so precipitated were filtered. The filtrate was washed
with 20 ml of saturated saline, dried over anhydrous so-
dium sulfate and then concentrated under reduced pres-
sure. The concentrate was then purified by distillation
under reduced pressure, whereby 2.71 g of 3-chloro-
1-thiocyanato-2-propene were obtained.

Yield: 82.7%
Purity: 97.9%
Boiling point: 83-88°C / 5 mmHg

Example 7

[0055] To 20 ml of toluene, 2.14 g of sodium thiocy-
anate, 2.66 g of 1,3-dichloropropene and 43 mg of
tetrabutyl ammonium chloride were added. The result-
ing mixture was heated for 5 hours at the reflux temper-
ature (110-115°C) of toluene. The reaction mixture was
cooled down to room temperature, followed by the ad-
dition of 20 ml of water to dissolve the resulting salts
therein. The organic layer was separated, washed with
20 ml of saturated saline, dried over anhydrous sodium
sulfate and concentrated under reduced pressure. The
concentrate was purified by distillation under reduced
pressure, whereby 2.59 g of 3-chloro-1-thiocyanato-
2-propene were obtained.

Yield: 78.6%
Purity: 97.4%
Boiling point: 83-88°C / 5mmHg

Example 8

[0056] To 20 ml of dimethyl sulfoxide, 2.14 g of sodium
thiocyanate, 2.66 g of 1,3-dichloropropene and 43 mg
of tetrabutylammonium chloride were added, followed
by the reaction at 25-30°C for 3 hours. To the reaction
mixture, 100 ml of water and 100 ml of isopropyl ether
were added and they were stirred. The reaction mixture
was then allowed to stand to separate the organic layer.
The organic layer so obtained was washed with 50 ml
of saturated saline, dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The concen-
trate was then purified by distillation under reduced
pressure, whereby 2.41 g of 3-chloro-1-thiocyanato-
2-propene were obtained.

Yield: 73.0%
Purity: 97.2%
Boiling point: 83-88°C / 5mmHg
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Comparative Example 1

[0057] To 12 ml of diisopropyl ether, 2.14 g of sodium
thiocyanate and 2.66 g of 1,3-dichloropropene were
added, followed by reaction for 7 hours at the reflux tem-
perature (68-70°C) of diisopropyl ether. The reaction
hardly proceeded and only a trace amount of 3-chloro-
1-thiocyanato-2-propene was obtained.

Process 2
Example 9

[0058] A mixture of 198 g of 3-chloro-1-thiocyanato-
2-propene, 1375 ml of xylene and 9.35 g of copper (Il)
chloride was heated for one hour at the reflux tempera-
ture of xylene. The reaction mixture was cooled down
to room temperature and the copper salt was removed
by filtration. The filtrate was concentrated under re-
duced pressure. The concentrate was subjected to dis-
tillation under reduced pressure, whereby 184.0 g of
3-chloro-1-isothiocyanato-1-propene were obtained.

Yield: 90.7%

Purity: 97.6%

Boiling point: 60-75°C / 5 mmHg
TH-NMR spectrum (CDCl3) & :

4.06(d,J=5.7Hz,(trans)), 4.18(d,J=7.4Hz,(cis)),
5.60(dt,J=8.1Hz,5.7Hz,(cis)),
5.92(dt,J=13.5Hz,7.4Hz,(trans)),
6.15(d,J=8.1Hz,(cis)), 6.27(d,J=13.5Hz,
(trans)).

Example 10

[0059] A mixture of 1.34 g of 3-chloro-1-thiocyanato-
2-propene, 5 ml of toluene and 0.20 g of copper (l) chlo-
ride was heated for 4 hours at the reflux temperature of
toluene. The reaction mixture was cooled down to room
temperature and the copper salt was removed by filtra-
tion. The filtrate was concentrated under reduced pres-
sure. The concentrate was subjected to distillation un-
der reduced pressure, whereby 1.23 g of 3-chloro-1-iso-
thiocyanato-1-propene were obtained.

Yield: 90.0%
Purity: 98.0%
Boiling point: 62-75°C / 5mmHg

Example 11

[0060] A mixture of 6.70 g of 3-chloro-1-thiocyanato-
2-propene, 25 ml of toluene and 0.33 g of magnesium
chloride was heated at the reflux temperature of toluene
for 4 hours. The reaction mixture was cooled down to
room temperature and the magnesium salt was re-
moved by filtration. The filtrate was concentrated under
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reduced pressure. The concentrate was subjected to
distillation under reduced pressure, whereby 6.10 g of
3-chloro-1-isothiocyanato-1-propene were obtained.

Yield: 89.8%
Purity: 98.6%
Boiling point: 63-75°C / 5mmHg

Example 12

[0061] A mixture of 6.70 g of 3-chloro-1-thiocyanato-
2-propene, 25 ml of toluene and 0.33 g of cobalt chloride
was heated at the reflux temperature of toluene for 4
hours. The reaction mixture was cooled down to room
temperature and the cobalt salt was removed by filtra-
tion. The filtrate was concentrated under reduced pres-
sure. The concentrate was subjected to distillation un-
der reduced pressure, whereby 5.96 g of 3-chloro-1-iso-
thiocyanato-1-propene were obtained.

Yield: 87.6%
Purity: 98.5%
Boiling point: 62-75°C / 5mmHg

Comparative Example 2

[0062] A mixture of 1.34 g of 3-chloro-1-thiocyanato-
2-propene and 5 ml of dioxane was heated at the reflux
temperature of dioxane for 6 hours. The reaction mixture
was cooled down to room temperature and concentrat-
ed under reduced pressure. The concentrate was sub-
jected to distillation under reduced pressure, whereby
0.73 g of 3-chloro-1-isothiocyanato-1-propene was ob-
tained.

Yield: 51.8%
Purity: 95.0%
Boiling point: 64-75°C / 5mmHg

Process 3
Example 13

[0063] In a reaction vessel, 26.8 g of 3-chloro-1-iso-
thiocyanato-1-propene (a 2:3 mixture of cis-form and
trans form) and 30 ml of chloroform were charged, fol-
lowed by cooling to 0°C. While the internal temperature
was kept at 10°C or lower, 28.0 g of sulfuryl chloride
were added dropwise to the resulting mixture over one
hour. After the completion of the dropwise addition, the
temperature was increased up to 50-60°C and heating
was carried out at the same temperature for 3 hours.
The reaction mixture was cooled down to room temper-
ature and then poured into 350 ml of a 10% aqueous
solution of sodium carbonate. Then, the resulting mix-
ture was extracted with 100 ml of chloroform twice. The
organic layer was washed twice with 100 ml of saturated
saline and dried over anhydrous sodium sulfate. The
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solvent was then distilled off, whereby 35.2 g of the
crude reaction product were obtained. The crude reac-
tion product was purified by distillation under reduced
pressure, whereby 24.9 g of 2-chloro-5-chloromethyl-
1,3-thiazole were obtained.

Yield: 69.2%

Purity: 93.8%

Boiling point: 107-109°C / 17 mmHg
TH-NMR spectrum (CDCl5) & :

4.72(s,2H), 7.50(s,1H).

Example 14

[0064] In a reaction vessel, 26.8 g of 3-chloro-1-iso-
thiocyanato-1-propene (a 2:3 mixture of cis-form and
trans-form) and 30 ml of chloroform were charged, fol-
lowed by cooling to 0°C. While the internal temperature
was kept at 10°C or lower, a chlorine gas was introduced
into the reaction mixture over 1.5 hours. The chorine gas
was used in an amount of 22.3 g. After the completion
of the reaction was confirmed, bubbling of a nitrogen gas
was effected to remove the excess chlorine gas and hy-
drogen chloride gas. The reaction mixture was poured
in 350 ml of a 10% aqueous solution of sodium carbon-
ate, followed by extraction twice with 100 ml of chloro-
form. The organic layer was washed twice with 100 ml
of saturated saline and dried over anhydrous sodium
sulfate. The solvent was then distilled off, whereby 34.3
g of the crude reaction product were obtained. The
crude reaction product so obtained was purified by dis-
tillation under reduced pressure, whereby 23.0 g of
2-chloro-5-chloromethyl-1,3-thiazole were obtained.

Yield: 62.4%
Purity: 91.6%
Boiling point: 109-111°C / 18 mmHg

Example 15

[0065] In a reaction vessel, 26.8 g of 3-chloro-1-iso-
thiocyanato-1-propene (a 4:1 mixture of cis-form and
trans-form) were charged, followed by cooling to 0°C.
While the internal temperature was kept at 10°C or low-
er, 28.0 g of sulfuryl chloride were added dropwise over
one hour. After the completion of the dropwise addition,
the temperature was increased up to 80°C and heating
was carried out at the same temperature for one hour.
After the reaction mixture was cooled down to room tem-
perature, it was poured into 200 ml of a 10% aqueous
solution of sodium carbonate. The resulting mixture was
then extracted twice with 200 ml of ethyl acetate. The
organic layer was washed once with 100 ml of saturated
saline and dried over anhydrous sodium sulfate. The
solvent was then distilled off, whereby 35.2 g of the
crude reaction product were obtained. The crude reac-
tion product so obtained was subjected to distillation un-



15 EP 0794 180 B1 16

der reduced pressure, whereby 16.5 g of 2-chloro-
5-chloromethyl-1,3-thiazole were obtained.

Yield: 45.3%
Purity: 92.6%
Boiling point: 107-109°C / 17 mmHg

Referential Example 1

[0066] In a fractionating column of 50 cm height, 184
g of 3-chloro-1-isothiocyanato-1-propene (a 2:3 mixture
of cis-form and trans-form) were fractionated, whereby
93.8 g of trans-3-chloro-1-isothiocyanato-1-propene
were obtained.

Recovery of trans-form: 85.0%
Purity of trans-form: 98.5%
Boiling point: 74-75°C / 5 mmHg

Example 16

[0067] In a reaction vessel, 26.8 g of trans-3-chloro-
1-isothiocyanato-1-propene were charged, followed by
cooling to 0°C. While the internal temperature was kept
at 10°C or lower, 28.0 g of sulfuryl chloride were added
dropwise over 1.5 hours. After the completion of the
dropwise addition, the temperature was increased up to
80°C and heating was carried out at the same temper-
ature for one hour. The reaction mixture was cooled
down to room temperature and then poured in 200 ml
of a 10% aqueous solution of sodium bicarbonate. The
resulting mixture was extracted twice with 200 ml of
ethyl acetate. The organic layer was washed once with
100 ml of saturated saline, and then dried over anhy-
drous sodium sulfate. The solvent was distilled off,
whereby 37.9 g of the crude reaction product were ob-
tained. The crude reaction product was subjected to dis-
tillation under reduced pressure, whereby 31.8 g of
2-chloro-5-chloromethyl-1,3-thiazole were obtained.

Yield: 91.2%
Purity: 96.6%
Boiling point: 108-110°C / 17 mmHg

Claims

1. A process for the preparation of 2-chloro-5-chlo-
romethyl-1,3-thiazole, which comprises rearrang-
ing 3-chloro-1-thiocyanato-2-propene in the pres-
ence of a salt of one or more than one metals se-
lected from the group consisting of metals belong-
ing to Group 2A, Group 7A, Group 8 and Group 1B
of the long-form periodic table to obtain 3-chloro-
1-isothiocyanato-1-propene; and reacting the
3-chloro-1-isothiocyanato-1-propene with a chlorin-
ating agent.
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A process for the preparation of 3-chloro-1-isothio-
cyanato-1-propene, which comprises rearranging
3-chloro-1-thiocyanato-2-propene in the presence
of a salt of one or more than one metals selected
from the group consisting of metals belonging to
Group 2A, Group 7A, Group 8 and Group 1B of the
long-form periodic table.

A process for the preparation of 2-chloro-5-chlo-
romethyl-1,3-thiazole, which comprises reacting
1,3-dichloropropene and a thiocyanate salt

(a) in the presence of water,

(b) in the presence of an organic solvent which
is water-soluble and has a boiling point of
150°C or lower, or

(c) in an organic solvent in the presence of a
phase transfer catalyst, to obtain 3-chloro-
1-thiocyanato-2-propene; rearranging the
3-chloro-1-thiocyanato-2-propene in the pres-
ence of a salt of one or more than one metals
selected from the group consisting of metals
belonging to Group 2A, Group 7A, Group 8 and
Group 1B of the long-form periodic table to ob-
tain 3-chloro-1-isothiocyanato-1-propene; and
reacting the 3-chloro-1-isothiocyanato-1-pro-
pene with a chlorinating agent.

A process according to any one of claims 1 and 3,
wherein 3-chloro-1-isothiocyanato-1-propene is a
trans-form.

A process according to any one of claims 1, 3 and
4, whereby the chlorinating agent is sulfuryl chlo-
ride.

A process for the preparation of 3-chloro-1-isothio-
cyanato-1-propene, which comprises reacting
1,3-dichloropropene and a thiocyanate salt

(a) in the presence of water,

(b) in the presence of an organic solvent which
is water-soluble and has a boiling point of
150°C or lower, or

(c) in an organic solvent in the presence of a
phase transfer catalyst, to obtain 3-chloro-
1-thiocyanato-2-propene; and rearranging the
3-chloro-1-thiocyanato-2-propene in the pres-
ence of a salt of one or more than one metals
selected from the group consisting of metals
belonging to Group 2A, Group 7A, Group 8 and
Group 1B of the long-form periodic table.

A process according to any one of claims 1, 2, 3 and
6; wherein the metal belonging to Group 2A, Group
7A, Group 8 or Group 1B of the long-form periodic
table is magnesium, manganese, ruthenium, co-
balt, nickel, palladium or copper.
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A process according to any one of claims 1, 2, 3 and
6, wherein the metal belonging to Group 2A, Group
7A, Group 8 or Group 1B of the long-form periodic
table is magnesium, cobalt, nickel, palladium or
copper.

A process according to any one of claims 1, 2, 3 and
6, wherein the salt of the metal belonging to Group
2A, Group 7A, Group 8 or Group 1B of the long-form
periodic table is magnesium chloride, magnesium
bromide, manganese chloride, cobalt chloride,
nickel chloride, palladium chloride, copper (I) chlo-
ride, copper (Il) chloride, copper oxide or copper thi-
ocyanate.

A process according to any one of claims 1, 2, 3 and
6, wherein the salt of the metal belonging to Group
2A, Group 7A, Group 8 or Group 1B of the long-form
periodic table is magnesium chloride, manganese
chloride, cobalt chloride, copper (1) chloride or cop-
per (I) chloride.

A process for the preparation of 3-chloro-1-thiocy-
anato-2-propene, which comprises reacting
1,3-dichloropropene and a thiocyanate salt

(a) in the presence of water,

(b) in the presence of an organic solvent which
is water-soluble and has a boiling point of
150°C or lower, or

(c) in an organic solvent in the presence of a
phase transfer catalyst.

A process according to any one of claims 3,6 and
11, wherein 1,3-dichloropropene and the thiocy-
anate salt are reacted in the presence of water.

A process according to claim 12, wherein
1,3-dichloropropene and the thiocyanate salt are
reacted in the presence of a phase transfer catalyst.

A process according to any one of claims 3,6 and
11, wherein 1,3-dichloropropene and the thiocy-
anate salt are reacted in the presence of an organic
solvent which is water soluble and has a boiling
point of 150°C or lower.

A process according to any one of claims 3,6 and
11, wherein 1,3-dichloropropene and the thiocy-
anate salt are reacted in an organic solvent in the
presence of a phase transfer catalyst.

Patentanspriiche

1.

Verfahren zur Herstellung von 2-Chlor-5-chlorme-
thyl-1,3-thiazol, umfassend die Umlagerung von
3-Chlor-I-thiocyanat-2-propen in Gegenwert eines
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Salzes von einem oder mehr als einem Metall, aus-
gewahlt aus Metallen der Gruppe 2A, Gruppe 7A,
Gruppe 8 und Gruppe 1B der langen Form des Pe-
riodensystems, zum Erhalt von 3-Chlor-1-isothio-
cyanat-I-propen; und Umsetzung des 3-Chlor-
1-isothiocyanat-1-propens mit einem Chlorierungs-
mittel.

Verfahren zur Herstellung von 3-Chlor-1-isothio-
cyanat-1-propen, umfassend die Umlagerung von
3-Chlor-1-thiocyanat-2-propen in Gegenwart eines
Salzes von einem oder mehr als einem Metall, aus-
gewahlt aus Metallen der Gruppe 2A, Gruppe 7A,
Gruppe 8 und Gruppe 1B der langen Form des Pe-
riodensystems.

Verfahren zur Herstellung von 2-Chlor-5-chlorme-
thyl-1,3-thiazol, umfassend die Umsetzung von
1,3-Dichlorpropen und einem Thiocyanatsalz

(a) in Gegenwart von Wasser,

(b) in Gegenwart eines organischen Lésungs-
mittels, das wasserldslich ist und einen Siede-
punkt von 150°C oder weniger aufweist, oder
(c) in einem organischen Lésungsmittel in Ge-
genwart eines Phasentransferkatalysators,

zum Erhalt von 3-Chlor-1-thiocyanat-2-propen;
Umlagerung des 3-Chlor-1-thiocyanat-2-propens in
Gegenwart eines Salzes von einem oder mehr als
einem Metall, ausgewahlt aus Metallen der Gruppe
2A, Gruppe 7A, Gruppe 8 und Gruppe 1B der lan-
gen Form des Periodensystems, zum Erhalt von
3-Chlor-1-isothiocyanat-1-propen; und Umsetzung
des 3-Chlor-1-isothiocyanat-1-propens mit einem
Chlorierungsmittel.

Verfahren nach einem der Anspriiche 1 und 3, wo-
bei 3-Chlor-1-isothiocyanat-1-propen eine trans-
Form ist.

Verfahren nach einem der Anspriiche 1, 3 und 4,
wobei das Chlorierungsmittel Sulfurylchlorid ist.

Verfahren zur Herstellung von 3-Chlor-1-isothio-
cyanat-1-propen, umfassend die Umsetzung von
1,3-Dichlorpropen und einem Thiocyanatsalz

(a) in Gegenwart von Wasser,

(b) in Gegenwart eines organischen Lésungs-
mittels, das wasserldslich ist und einen Siede-
punkt von 150°C oder weniger aufweist, oder
(c) in einem organischen Lésungsmittel in Ge-
genwart eines Phasentransferkatalysators,

zum Erhalt von 3-Chlor-1-thiocyanat-2-propen;
Umlagerung des 3-Chlor-1-thiocyanat-2-propens in
Gegenwart eines Salzes von einem oder mehr als
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einem Metall, ausgewahlt aus Metallen der Gruppe
2A, Gruppe 7A, Gruppe 8 und Gruppe 1B der lan-
gen Form des Periodensystems.

Verfahren nach einem der Anspriiche 1, 2, 3 und 6,
wobei das Metall, das zur Gruppe 2A, Gruppe 7A,
Gruppe 8 oder Gruppe 1B der langen Form des Pe-
riodensystems gehért, Magnesium, Mangan, Rut-
henium, Cobalt, Nickel, Palladium oder Kupfer ist.

Verfahren nach einem der Anspriiche 1, 2, 3 und 6,
wobei das Metall, das zur Gruppe 2A, Gruppe 7A,
Gruppe 8 oder Gruppe 1B der langen Form des Pe-
riodensystems gehdrt, Magnesium, Cobalt, Nickel,
Palladium oder Kupfer ist.

Verfahren nach einem der Anspriiche 1, 2, 3 und 6,
wobei das Salz des Metalls, das zur Gruppe 2A,
Gruppe 7A, Gruppe 8 oder Gruppe 1B der langen
Form des Periodensystems gehdért, Magnesium-
chlorid, Magnesiumbromid, Manganchlorid, Cobalt-
chlorid, Nickelchlorid, Palladiumchlorid, Kupfer(l)-
chlorid, Kupfer(ll)-chlorid, Kupferoxid oder Kup-
ferthiocyanat ist.

Verfahren nach einem der Anspriiche 1, 2, 3 und 6,
wobei das Salz des Metalls, das zur Gruppe 2A,
Gruppe 7A, Gruppe 8 oder Gruppe 1B der langen
Form des Periodensystems gehoért, Magnesium-
chlorid, Manganchlorid, Cobaltchlorid, Kupfer(l)-
chlorid oder Kupfer(ll)-chlorid ist.

Verfahren zur Herstellung von 3-Chlor-1-thiocya-
nat-2-propen, umfassend die Umsetzung von
1,3-Dichlorpropen und einem Thiocyanatsalz

(a) in Gegenwart von Wasser,

(b) in Gegenwart eines organischen Lésungs-
mittels, das wasserldslich ist und einen Siede-
punkt von 150°C oder weniger aufweist, oder
(c) in einem organischen Losungsmittel in Ge-
genwart eines Phasentransferkatalysators.

Verfahren nach einem der Anspriiche 3, 6 und 11,
wobei 1,3-Dichlorpropen und das Thiocyanatsalz in
Gegenwart von Wasser umgesetzt werden.

Verfahren nach Anspruch 12, wobei 1,3-Dichlorpro-
pen und das Thiocyanatsalz in Gegenwart eines
Phasentransferkatalysators umgesetzt werden.

Verfahren nach einem der Anspriiche 3, 6 und 11,
wobei 1,3-Dichlorpropen und das Thiocyanatsalz in
Gegenwart eines organischen Losungsmittels um-
gesetzt werden, das wasserldslich ist und einen
Siedepunkt von 150°C oder weniger aufweist.

Verfahren nach einem der Anspriiche 3, 6 und 11,

10

15

20

25

30

35

40

45

50

55

11

wobei 1,3-Dichlorpropen und das Thiocyanatsalz in
einem organischen Lésungsmittel in Gegenwart ei-
nes Phasentransferkatalysators umgesetzt wer-
den.

Revendications

Procédé pour la préparation de 2-chloro-5-chloro-
méthyle-1,3-thiazole, qui comprend le réarrange-
ment de 3-chloro-1-thiocyanato-2-propéne en pré-
sence d'un sel d'un ou de plusieurs métaux choisis
dans le groupe constitué de métaux appartenant au
Groupe 2A, au Groupe 7A, au Groupe 8 et au Grou-
pe 1B du tableau périodique de forme longue pour
obtenir du 3-chloro-1-isothiocyanato-1-propéne ; et
la mise en réaction du 3-chloro-1-isothiocyanato-
1-propéne avec un agent de chloration.

Procédé pour la préparation de 3-chloro-1-isothio-
cyanato-1-propéne, qui comprend le réarrange-
ment du 3-chloro-1-thiocyanato-2-propene en pré-
sence d'un sel d'un ou de plusieurs métaux choisis
dans le groupe constitué de métaux appartenant au
Groupe 2A, au Groupe 7A, au Groupe 8 et au Grou-
pe 1B du tableau périodique de forme longue.

Procédé pour la préparation de 2-chloro-5-chloro-
méthyle-1,3-thiazole, qui comprend la mise en
réaction de 1,3-dichloropropéne et d'un sel thiocya-
nate

(a) en présence d'eau,

(b) en présence d'un solvant organique qui est
soluble dans I'eau et a un point d'ébullition de
150°C ou moins,

ou

(c) dans un solvant organique en présence d'un
catalyseur de transfert de phase, pour obtenir
du 3-chloro-1-thiocyanato-2-propéne ; le réar-
rangement du 3-chloro-1-thiocyanato-2-propeé-
ne en présence d'un sel d'un ou de plusieurs
métaux choisis dans le groupe constitué de mé-
taux appartenant au Groupe 2A, au Groupe 7A,
au Groupe 8 et au Groupe 1B du tableau pério-
dique de forme longue pour obtenir du 3-chloro-
1-isothiocyanato-1-propéne ; et la mise en
réaction du 3-chloro-1-isothiocyanato-1-propé-
ne avec un agent de chloration.

Procédé selon I'une quelconque des revendications
1 et 3, dans lequel le 3-chloro-1-isothiocyanato-
1-propéne est en forme trans.

Procédé selon I'un quelconque des revendications
1, 3 et 4, dans lequel I'agent de chloration est du
chlorure de sulfuryle.
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Procédé pour la préparation de 3-chlore-1-isothio-
cyanato-1-propéne, qui comprend la mise en réac-
tion de 1,3-dichloropropene et d'un sel thiocyanate

(a) en présence d'eau,

(b) en présence d'un solvant organique qui est
soluble dans I'eau et a un point d'ébullition de
150°C ou moins,

ou

(c) dans un solvant organique en présence d'un
catalyseur de transfert de phase, pour obtenir
du 3-chloro-1-thiocyanato-2-propéne ; et le
réarrangement du 3-chloro-1-thiocyanato-
2-propéne en présence d'un sel d'un ou de plu-
sieurs métaux choisis dans le groupe constitué
de métaux appartenant au Groupe 2A, au
Groupe 7A, au Groupe 8 et au Groupe 1B du
tableau périodique de forme longue.

Procédé selon I'un quelconque des revendications
1, 2, 3 et 6, dans lequel le métal appartenant au
Groupe 2A, au Groupe 7A, au Groupe 8 et au Grou-
pe 1B du tableau périodique de forme longue est le
magnésium, le manganese, le ruthénium, le cobalt,
le nickel, le palladium ou le cuivre.

Procédé selon I'un quelconque des revendications
1, 2, 3 et 6, dans lequel le métal appartenant au
Groupe 2A, au Groupe 7A, au Groupe 8 et au Grou-
pe 1B du tableau périodique de forme longue est le
magnésium, le cobalt, le nickel, le palladium ou le
cuivre.

Procédé selon I'un quelconque des revendications
1, 2, 3 et 6, dans lequel le sel du métal appartenant
au Groupe 2A, au Groupe 7A, au Groupe 8 ou au
Groupe 1B du tableau périodique de forme longue
est du chlorure de magnésium, du bromure de ma-
gnésium, du chlorure de manganése, du chlorure
de cobalt, du chlorure de nickel, du chlorure de pal-
ladium, du chlorure de cuivre (1), du chlorure de cui-
vre (Il), de I'oxyde de cuivre ou du thiocyanate de
cuivre.

Procédé selon I'un quelconque des revendications
1,2, 3 et 6, dans lequel le sel du métal appartenant
au Groupe 2A, au Groupe 7A, au Groupe 8 ou au
Groupe 1B du tableau périodique de forme longue
est du chlorure de magnésium, du chlorure de man-
ganése, du chlorure de cobalt, du chlorure de cuivre
(1) ou du chlorure de cuivre (Il).

Procédé pour la préparation de 3-chloro-1-thiocya-
nato-2-propéne, qui comprend la mise en réaction
de 1,3-dichloropropéne et un sel thiocyanate

(a) en présence d'eau,
(b) en présence d'un solvant organique qui est
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soluble dans I'eau et a un point d'ébullition de
150°C ou moins,

ou

(c) dans un solvant organique en présence d'un
catalyseur de transfert de phase.

Procédé selon I'un quelconque des revendications
3, 6 et 11, dans lequel du 1,3-dichloropropéne et le
sel thiocyanate sont mis en réaction en présence
d'eau.

Procédé selon la revendication 12, dans lequel du
1,3-dichloropropene et le sel thiocyanate sont mis
enréaction en présence d'un catalyseur de transfert
de phase.

Procédé selon I'un quelconque des revendications
3, 6 et 11, dans lequel du 1,3-dichloropropene et le
sel thiocyanate sont mis en réaction en présence
d'un solvant organique qui est soluble dans I'eau et
a un point d'ébullition de 150°C ou moins.

Procédé selon I'un quelconque des revendications
3, 6 et 11, dans lequel du 1,3-dichloropropene et le
sel thiocyanate sont mis en réaction dans un sol-
vant organique en présence d'un catalyseur de
transfert de phase.
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